to a smoother, better contoured, better coloured and more durable result than free grafts (Fig 3) .
It has been felt that, wher~eas the best free grafttreated ears may have the more authentic and delicate fimish, this could not always be relied upon, and the average case has been less satisfactory.
Certainly where the cartilage graft has become attenuated, as has been the occasional experience, or where there is no lobular tissue, free grafts have less to offer and flap tissue may be preferable (Fig 4) . In a number of cases an improved result may come from use of flap and graft.
In general, however, enthusiasm is veering now towards free grafts, largely because of the greater chance of achieving delicacy instead of bulk ( Fig 5) and because of the considerable bonus of eliminating a number of operative stages. Instead of what might be six operations, it is feasible to think in terms of three or four. Of these it is safer to allow two for the ear elevation and do only one half at a time. The contraction tendency in the postauricular sulcus can be offset by the technique of forming a fistula through the graft to the conchal floor. In girls clavicular scars are unacceptable and free graft elevation is, invariably, the method of choice ( Fig 6) .
Timing ofOperations
Timing is aimed at a completed ear by school age, and work, therefore, will usually start between the ages of three or four years. Team work with the otologist is imperative and in the bilateral cases priority is given first to considerations of function.
Mr D 0 Maisels (Liverpool Regional Hospital Board andLiverpool United Hospitals)
The Surgery ofAbnormalities of the External Ear Excluding Agenesis Abnormalities of the external ear cover an enormous spectrum of deformities even after agenesis is excluded. There are two varieties of congenital deformities of the ear as there are for all tissues and organs. In the first place there are those abnormalities which are not peculiar to the region under consideration such as haemangioma, lymphangioma and other varieties of nwvi. Secondly there are the specific deformities of the region or organ.
No further consideration need be given to the first group; the main emphasis of this paper being on three relatively uncommon deformities of the second group, namely cryptotia, lop and/or cup ears and radial folds.
For the sake of completeness one should perhaps mention such other deformities as those of the lobes which may be large, split or absent, large ears, displaced and ectopic ears and the prominent or bat ear. Other problems include congenital pits and accessory auricles as well as several other unclassified deformities.
Hereditary Factors
It as been shown quite clearly (Rogers 1968 ) that a significant number of ear deformities run in families, the degree of penetrance varying a good deal. Thus of the twelve cases of cryptotia seen by the author, there were two at least in whom the mothers had similar if less marked deformities. Apart from this type of very clear hereditary relationship there are some deformities in which several types of deformity tend to recur either singly or together in several members of the family. Thus one finds protruding ears associated with pre-auricular pits, accessory auricles and other ear deformities.
Associated Defects
The multiple associated defects seen in syndromes such as the Treacher-Collins and the first and second arch syndromes are easily appreciated -when one considers the close association between the affected tissues during development. Similarly there is a close relationship between preauricular sinuses and lateral cervical sinuses (Martins 1961) . But the existence of an association between deformed ears and distant tissues such as renal agenesis (Potter 1946 ) and other urinary tract abnormalities (Hilson 1957 , Longenecker et al. 1965 ) is very difficult to explain.
Cryptotia
It is only the upper pole of the ear which is usually buried beneath the skin in cryptotia. While being a relatively common ear deformity in Japan it is thought to be very rare in occidentals though the author has seen 11 cases in Caucasians and one in a Chinese baby.
The cartilagenous framework of the ear is present with the result that the buried upper pole can be pulled away from the side of the head. There is usually some abnormality of the cartilage -of the upper pole, the most constant being a sharply folded inferior crus of the antihelix. Japanese writers have described the superior crus as also being greatly exaggerated (Ohmori & Matsumoto 1972 , Washio 1973 ) but this has not been the experience of occidental writers who refer to an absent superior crus and reduced scaphoid fossa. The author has only seen an accentuated superior crus in one of 11 Caucasian cases and it may well be that there is a racial difference.
The treatment of cryptotia is usually surgical although several methods of conservative treatment have been described. Apart from cosmetic reasons, correction of the deformity is necessary if the patient is to wear conventional spectacles. After freeing the ear from the side of the head the abnormal folding of the antihelix must be released together with any muscle and fascia which is tethering the ear. The resultant skin defect can be repaired in several ways. The easiest is to make the incision parallel to the helix margin but some distance away in order to provide a flap to cover the medial surface of the ear. The defect on the head is then skin-grafted. This method is inferior to those employing various local flaps. Thus Cowan (1961) favoured Sercer's horizontal Y to V plasty (Sercer 1934) and Washio (1973) uses Kubo's vertical V to Y (Kubo 1938) . Gosserez & Piers (1959) mentioned Z-plasties and this has proved a very satisfactory method in the author's hands, care being taken to design the flap so that one scar lies well down in the post-auricular sulcus thus preventing recurrence ofthe deformity. To achieve this same end Pollock (1969) rolled down a flap of temporalis muscle and fascia which he sutured into the sulcus.
Occasionally the ear is rotated posteriorly and downwards and Ohmori & Matsumoto (1972) corrected this by applying traction to the conchal cartilage by means of a Teflon string attached to the temporal fascia above.
Lop Ears and Cup Ears
The literature abounds with confusion regarding lop and cup ears. Many have used the term 'lop' ear for the simple prominent or 'bat' ear (Converse et al. 1955 , Converse & Wood-Smith 1963 but it is an entirely different deformity requiring a different approach for its treatment. The lop ear is distinguished by the drooping upper pole which is folded down on a horizontal line from Darwin's tubercle to the anterior facial attachment of the ear. The superior crus of the antihelix is normally absent and while Stephenson (1960) felt that there was a false impression of tissue deficiency in the upper pole this is certainly not true in every case. The most important factor in these ears is the shortness of the helix margin and in all but relatively minor degrees of deformity this margin must be lengthened to achieve full correction.
According to Rogers (1968) the cup ear is a different but similar deformity and he places it between lop and protruding ears on developmental grounds. In common with the lop ear the helix margin is short and the antihelix deficient but the effect in the cup ear is to produce gross protrusion rather than drooping of the upper pole. Minor degrees of cup ear can be treated on the same lines as simple prominent ears while more marked degrees will demand lengthening of the helix margin in a manner similar to that used for lop ears.
Many have contributed to the treatment of lop ears but only some of the methods will be considered here. Becker (1952) lengthened the helix by the V to Y principle in front of the tragus. Carrying the flap down the crus of the helix gives a better result but used alone this method will only provide sufficient extra length for the correction of moderate degrees of deformity. In his operation Grotting (1958) incised the ear on the line of the superior crus and filled the resultant defect on the lateral surface with a flap from the post-auricular sulcus. A similar flap from the medial surface of the ear will serve the same purpose. As in the case of the V to Y technique the improvement obtained is somewhat limited. By dividing the ear radially about its middle Kislov (1971) obtained much greater increase in the height and circumference of the ear. He repaired the central defect with a large postauricular flap.
Stephenson (1960) adopted a different line of attack by making radial incisions in the cartilage of the upper pole to allow it to unfold as well as using a transposed flap as described above, and Musgrave (1966) modified this method. While many writers have advocated the reconstruction of the missing superior crus, the author's experience of this has led him to the conclusion that it is often better to omit this step which often can only be achieved at the expense of producing an abnormally sharp fold in the crus.
Radial Folds
Congenital radial folds of the ear are an unusual deformity which have attracted little attention. In addition to the fold or ridge which runs from antihelix to helix margin, the superior crus of the antihelix is absent, there is often an inadequate helix roll at the point where the fold meets the rim, and the ear is frequently rather pointed at this junction. Fomen et al. (1960) mentioned multiple radial folds but described no treatment. They referred to the condition as 'Stahl's ear' a term found in several medical dictionaries but applied to varying deformities. Fomen et al. also used the term 'crus antihelicis tertium' as did Ohmori & Matsumoto (1972) who described it as a variety of cryptotia. In none of the cases which the author has seen has it been associated with cryptotia and this may be another example of a racial difference. Becker's 'Satyr ear' (1952) was a minor example of this condition and it would seem best to avoid confusion and use the purely descriptive term 'radial fold'.
If the fold is only minor the deformity can be treated by simple reconstruction of the superior crus. More pronounced folds require more radical treatment and the first such case was dealt with by a medial approach and two Z-plasties in the cartilagenous fold. Secondary correction was required for bulges in the cartilage at the base of the Z's. Later cases were treated by making triangular flaps of cartilage on each side of the ridge. These are designed to interdigitate with each other and radial scoring of their lateral surfaces allows them to unfold. The best approach is from the lateral aspect through a zig-zag incision, and it may be necessary to reconstruct the helix roll at the rim. Summary: The clinical features and surgical treatment of some of the less common ear deformities are described. Lop ears, cryptotia and radial folds are singled out for special attention. Congenital atresia of the ears has been of interest in Oxford since 1957. At that time the late Gavin Livingstone began operating on these patients and since then nearly 300 children with this condition have been seen in the Radcliffe Infirmary. The numbers reached their peak during the thalidomide years. As will be shown later in this paper, not all are suitable for surgical treatment and not all require it. The total number of ears now explored amounts to 184.
Patients with congenital conductive hearing loss can be classified in a number of ways, many of them complex. The following grouping is simple and practical.
Group I consists of those minor anomalies in which, although the meatus may be narrow, it is patent. Ossicular fixation is present and usually affects the stapes. These patients are uncommon but the surgical results are excellent.
Group H consists of major anomalies in which there is usually a severe deformity of the pinna, total obliteration of the external meatus, as well as complex abnormalities of the middle ear contents. In the Oxford series this is easily the largest group and the results are variable.
In Group Ill absent pneumatization or cochlear anomalies may be superadded. Operations can be hazardous and results poor.
